Changes in adenine nucleotide and mitochondrial metabolism of the kidney of burned rats and their relation to insulin.
In rats with third-degree burns, the blood glucose level increased remarkably, with a concomitant suppression of insulin secretion from the pancreas after an oral glucose load. The energy charge (ATP + 1/2 ADP/ATP + ADP + AMP) levels of the kidney decreased to 0.659 as compared with 0.858 of controls at 8 hr after the burn (p less than 0.001). The phosphorylative activity of the kidney mitochondria fell to one third of controls at 8 hr after the burn (p less than 0.001), and that of heart mitochondria decreased to approximately 70% (p less than 0.005); the fall in liver and brain was less remarkable. The decrease in mitochondrial phosphorylative activity was accompanied by a reduction in the respiratory control ratio, P/O ratio, and state 3 respiration. The concentrations of cytochrome a(+a3) in the kidney mitochondria decreased to 69.9% of controls at 8 hr after the burn (p less than 0.001), those of cytochrome b to 82.6%, and those of cytochrome c + c1 to 75.3% (p less than 0.001). The decreased energy charge and oxidative phosphorylation of the kidney in burned rats were remarkably restored by subcutaneous administration of insulin. It is suggested that a reduction in insulin secretion from the pancreas may play an important role in initiating an impairment of adenine nucleotide and mitochondrial metabolism of the kidney.